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ABBREVIATIONS 
 
AIC  Akaike Information criterion 
ARCH Autoregressive conditional heteroskedasticity 
GARCH Generalized Autoregressive conditional heteroskedasticity 
GED Generalized error distribution  
GDP Gross domestic product 
KGS                                        Kyrgyz Som (national currency) 
MoM                                      Month to month change of the variable  
NSC                                        National Statistic Committee of the Kyrgyz Republic 
NBKR                                     National Bank of the Kyrgyz Republic 
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SIC  Schwarz Information criterion 
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1. INTRODUCTION 
High inflation rate has been one of the main problems for Kyrgyzstan after getting independency. 
It is common for the countries with transition economy, characterized by periods of high 
inflation and output deterioration then followed by macroeconomic stabilization. The transition 
process requires a total reorganization of the economic relationships, which is in particular 
related to changing in structure of the relative prices. Therefore, necessity of price liberalization 
was one of the common features for most transition economies in the early 1990s. Kyrgyzstan 
was not an exception. In early 90s the country experienced hyperinflation as a result of 
liberalization of prices and monetization of the budget deficit. As one of the steps to curb 
inflation in 1994 the Government was prohibited financing deficit by printing money, which 
contributed to the gradual decline of inflation rate to 13% in 1997. Nevertheless, problems 
causing macroeconomic instability as huge budget and current account deficits remained, and 
this was the reason of why the economy was strongly affected by the 1998-1999 crisis. In the 
light of this from 1999 the Central Bank started using the inflation targeting as the main 
monetary policy tool. In addition, monetary policy was considerably tightened and the 
Government took course to more conservative fiscal policy, which targeted reducing the budget 
deficit and decrease the inflation to one-digit level. These measures resulted in reduction of 
annual inflation rate to around 5% during 2001-2006.  
Given that Kyrgyzstan has small open economy it is vulnerable to external shocks, which makes 
the task of providing price stability for policy makers more difficult. Limitation in forecasting of 
price dynamics is related to the country’s high dependency on external prices through import, as 
well as internal political instability.  
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At the beginning of each year the central bank announces the quantitative measure of the price 
level, based on the analysis and forecast of real, financial, fiscal sectors of the economy. Thus, 
the performance of the declared level of inflation serves as measurement of monetary policy 
efficiency of the Central bank.  However, several cases of failure to reach the targeted level 
inflation demonstrated the fact that inflation-forecasting process needs further improvement. In 
this regard, the study on this topic is important because it focuses on investigating the 
inflationary processes in Kyrgyz Republic, and determining its factors, specific for the country.   
Based on this the following questions are to be considered. How big is the relationship between 
money and prices in the country if there any? And which factors (monetary or non-monetary) 
determine more precisely the changes in prices?  
To find an answer to these questions simple regression approach is used. The main objective of 
the work is to study the interrelation of macroeconomic indicators, which can be determinant of 
inflation in the country and to build a reliable model of inflation that could adequately predict 
inflation in Kyrgyzstan.  
The research is based on examination of the monthly data from 1994 till 2012. To do so, 
empirical literature related to inflation modeling and forecasting in developing countries were 
studied and analyzed. The results of the model revealed that all the included variables (monetary 
base, oil price, exchange rate, GDP) and lagged value of inflation of one month itself are 
significant to explain the price changes in the country.   
The paper is structured in following way. After giving brief theoretical information on the 
inflation, I analyze empirical evidence and literature for transition and developing economies and 
previous research for Kyrgyzstan on this topic. Further, I introduce brief description of the 
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monetary policy and inflation development in the country. The model estimations, results and 
their implications are described in the last part of the paper, followed by the conclusions and 
policy recommendations.  
2. THEORETICAL BACKGROUND  
Generally accepted interpretation of inflation in economic theory is that inflation is the result of 
excess money supply in circulation, which leads to depreciation of the currency and, accordingly, 
the rise in prices for goods and services. However such a definition of inflation is considered to 
be incomplete and insufficient. The problem is that inflation goes beyond the purely monetary 
phenomenon. Inflation must be interpreted as complicated socio-economic phenomenon, which 
is the result of unbalanced production in different sectors of the economy.  
Inflation is a key indicator, which demonstrates macroeconomic stability in every country both in 
developed and in transition countries. As one of the major economic indicator it has strong 
impact on many other economic indicators. Moreover, high inflation undermines the overall 
credibility of the political and economic system of the country, which ultimately affects the 
inflow of foreign investment.  
The most common measure of inflation is the Consumer Price Index (CPI), which is calculated 
on the basis of a set of constant weights of goods and services included in the consumer basket, 
as a change in the average level of prices. Changing the CPI shows the change of the cost of 
living or end-consumer spending on goods and services. The increase of the index reflects, thus, 
the loss of purchasing power of money, which in turn, a consequence of the monetary factors 
(depending on the monetary policy of the central bank) and non-monetary, independent of the 
central bank. 
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Regarding the factors of inflation, there are different theories explaining the inflationary 
situations in economy. For simplicity different theories will be grouped into two broad theories, 
the theories of excess demand  and the cost-push theories, which are called the structuralist / 
institutional theories of inflation.  
Theory of excess demand  
Theory of excess demand argues that the excess demand for goods and services over supply in 
the economy is the main source of inflation. This concept is implicitly shown in the empirical 
study of Phillips in the late 1950s, which describes the trade-off between unemployment and 
inflation (Phillips curve). New Zealand scholar Phillips, based on an analysis of trends in the 
economy of Great Britain from 1861 to 1957 concluded that for almost 100 years the country 
managed to overcome a decline in production and increase employment because of inflation, and 
at the same time price stabilization was accompanied by a reduction in employment and 
economic activity. According to Phillips curve to curb inflation, it is recommended to hold it at a 
moderate level, either to bring the unemployment rate to a high level. The study led monetarists 
to seek a theory that can explain the existence of excess demand in causing inflation. As a result 
the quantity theory of money received as a starting point, which came up with the equation of 
exchange:  
MV=PQ 
Where M represents the money stock in the economy, V is the velocity of money circulation, P 
is the average price level and Q amount of produced goods and services. There are a number of 
assumptions, excluding the influence of two elements in the equation: the velocity of money and 
the amount of goods sold. It is suggested that within the short run these two variables are the 
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same: the velocity of money is determined by long-term factors (the development of credit 
market, the communications means, etc.), and the production of goods cannot be increased since 
it is characterized by full employment of resources according to the neoclassical doctrine.  
Based on this, since velocity of money is constant in the short-run, it implies that changes in 
national output (Y) must be equal to and move in the same direction as money supply changes, if 
the price level is to remain steady. In other words any increase in money supply excess of the 
growth in country’s output will lead to increase in the general price level. Harry G. Johnson 
(1971) argued that a country with fixed exchange rate regime when expanding the domestic 
money supply, the excess demand accumulated will be expanded also on imported products. 
Because of such kind of spread of excess demand, inflation produced by expansion in money 
supply will be shared between the domestic economy and the foreign sector. Nevertheless, 
according to him the degree of this kind of spillover effects depends on the extent of the 
dependency to import of the domestic country where the excess demand originated. The other 
excess-demand theory of inflation is the Keynesians theory of inflation. Their ideas developed 
from Keynes-Smithies ideas on inflation, basically the inflation gap model. The Keynesians 
argued that, excess demand for goods and services result in inflation which is similar to the 
monetarist theory, but they differ in respect to what generate the excess demand in the economy. 
For the Keynesian, excess-demand is the result of increase in aggregate demand in the economy 
rather than just increases in money supply. They argued that, money supply is only one of the 
components of aggregate demand and therefore cannot solely be responsible for increases in the 
general price level; rather it is aggregate demand that entirely influences inflationary situations in 
a country. Keynesians believe that, factors that influence aggregate demand in the economy 
(money supply inclusive) are responsible for the persistent rise in price levels in an economy. 
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Cost-push theory of inflation 
The cost-push theory of inflation is a general term for Marxists, Structuralists theories of 
inflation that are not based on excess-demand influences in the economy. In this group of 
theories of inflation, a host of non-monetary supply oriented factors influencing the price level in 
the economy are considered. Cost-push inflation is characterized by increasing prices for 
resources and factors of production, and the resulting increase in production and distribution 
costs, and higher prices of production. Rising resource prices usually associated with changes in 
the world prices for resources, as well as the depreciation of the currency. Rising prices for 
certain products and imported goods and resources causes an increase in costs and the resulting 
change in the prices of other goods. This is accompanied by rising unemployment and the 
decline in production. If the aggregate demand parameters remain unchanged, wages decline, 
and so do the other production costs, pushing prices down. Increase in money supply and budget 
expenditures cause the increase in aggregate demand. Accordingly, increasing demand boosts the 
production, which leads to the reduction in unemployment, but at the same time the prices for 
end products continue to grow. Thus inflation of cost occurs when the price increases due to 
increased production costs at low level of utilization of resources and when cost in production 
increases independently on aggregate demand.  
Structuralist ideas regarding the cost-push inflation can be sum up by (Laughlin 1909) views in 
his article in the 1909 Journal of Political Economy (12, p.178). He began with the rejection of 
the monetarist explanation of inflation. Instead, he suggested that the causes of inflation, “must 
be sought in the (real) forces settling particular prices.” Structuralists believe that the conflicts 
over the distribution of income between labor and capital, between landowners and peasants, 
between different producers in different sectors, are the main cause of inflation. This is due to the 
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fact that the demand for higher returns on one of the groups (labor, landowners and various 
manufacturers in different sectors) in surplus of their performance can only be achieved in each 
of the other groups (companies, farmers, and from different manufacturers in different sectors ) 
through the rise in prices for their products.  
Structuralists also believe the depreciation of the currency to be the basic part of explaining 
inflationary situations. This accounts for the fact that in structuralist view the emphasis in 
production is put on capital. This means that in countries with the shortage of foreign reserves, 
currency depreciation is a serious problem, no matter if there is the foreign exchange control. 
Currency depreciation leads to the high cost of imported inputs, which eventually results in 
higher prices for goods and services.  
In addition, the structuralists also noted that inflation is mostly caused by inertia. Inflation inertia 
is explained as a process in which the current inflation rate is the result of its past history. This is 
typically caused by inflation expectations, relative price corrections, the institutional adjustments 
regarding the wage indexation, financial contracts, monetary and exchange rate policy 
frameworks.  
3. INFLATION AND MONETARY POLICY IN THE KYRGYZ 
REPUBLIC 
The main goal of monetary policy, conducted by the National Bank of the Kyrgyz Republic 
(NBKR) is to provide price stability in the country. To achieve its goal the Bank uses such 
instruments as open market operations, operations in the foreign exchange market, discount rate, 
mandatory reserve requirements, operations of refinancing, etc. If most of the central banks use 
policy rate as major policy instrument, in case of Kyrgyzstan and other developing countries the 
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transmission mechanism work much slower or does not work at all. Therefore, NBKR’s mostly 
used policy instrument is open market operations, which are represented by selling/buying the 
NBKR notes, repo operations (purchase/sale of government securities with a pledge to sell/buy 
them back on a definite date in future). At the same time the Bank is relatively active at the 
interbank forex market, but those operations are aimed to smooth sharp fluctuations in the 
exchange rate. The discount rate is determined as a weighted average of the bank’s notes yields 
on the last four auctions. Thus it reflects the market rather than the stance of the monetary policy. 
The more appropriate rate that reflects the monetary policy’s stance is rate of the bank’s repo 
operations. 
In rare occasions the Bank uses mandatory reserve requirements as a policy tool to influence the 
money supply (though in the early years of independency it was one of the popular instruments).  
The bank uses inflation targeting as a means for providing a quantitative direction for monetary 
policy in the short term. At the beginning of each year it announces the level of inflation, which 
is got to be achieved. It is in a way puts bigger responsibility on the central bank to the society 
and evaluates its efficiency.   
The dynamics of inflation in the Kyrgyz Republic since it got independency in 1991 has been 
mostly determined by external shocks. In early 90’s facing inflation problems, Kyrgyzstan did 
not have monetary policy autonomy to curb the inflationary pressure as it still was in rouble zone.  
In 1992 to eradicate price distortions inherited from price support policies of the Soviet regime, 
the government legalized most prices, which was the main reason of dramatic increase in prices 
in the country (Figure 1). The first step in solving the problem was the introduction of country’s 
currency, som, in May 1993.  Since its introduction, the currency has a floating exchange rate 
regime.  
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From 2003, however, support from International Monetary Fund and other international 
institutes for the currency and for economy in general kept inflation much lower than it is 
elsewhere in the post-soviet countries. Subsequently from a high of about 1,400 percent annually 
in 1992 and 1993 (caused mainly by large increases in fuel costs), inflation dropped to about 180 
percent for 1994 (mainly because of tighter credit and the government's reduced expenditures) 
(Figure 1).  
Figure 1. Dynamics of inflation rate  
(December of 1993 = 100 percent) 
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Figure 2. Economic development in Kyrgyzstan 
(December of 1993 = 100 percent) 
 
Thus at the beginning of 1996 consumer prices declined to 35 percent, and to 14 percent in 1997, 
which reached about 10 percent by mid-1998. The decline in inflation was accompanied with a 
steady decrease in the rate of growth of broad money and an associated decline in depreciation of 
the domestic currency against the US dollar (Figure 3).  
In the late 1998 as a result of the Russian financial crisis inflation in the Kyrgyz Republic soared 
to more than 40 percent, which was mainly caused by depreciation of som (Figure 3) through 
increase in import prices. During the first half of 1999, som depreciated by close to 50 percent on 
yearly base and this came with increase in money growth. The Central Bank responded by 
tightening the monetary policy (mostly represented by selling the US dollars through interbank 
forex market), as a result the situation in the market improved and inflation started to decline.  
Figure3. Dynamics of exchange rate of som (1994-2011) 
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From early 2000s, the domestic currency had a tendency to appreciate due to increasing foreign 
investments, especially in the mining sector and big amount of remittances. This contributed to a 
further decline of inflation regardless of relatively high rates of money growth. This combination 
of low inflation and high money growth was showing the fact that the increase in the money 
supply was determined by high demand for money as economy was growing. As the foreign 
inflows intensified, and the central bank was prohibited by law from extending credit directly to 
the government, reserve money increased together with the increase in net foreign assets of the 
central bank. The nominal exchange rate appreciated gradually, driving inflation down, thus, the 
pass-through of exchange rate appreciations to inflation overshadowed the monetary expansion 
effect. 
However from 2007 the economic situation has been developing under the influence of both the 
negative impact of the global crisis and political instability in the country. Thus in 2007 increase 
of commodity prices in the world changed the downward tendency in CPI. As the result inflation 
from 4.9 percent in 2006 reached 21.2 percent in 2007. According to the Central bank’s annual 
report the main sources of the price changes were significant increase in the commodity prices in 
12 
 
 
 
the world in late July and August in 2007. The National bank of the Kyrgyz Republic reacted to 
the change in the situation by tightening the monetary policy, represented by raised policy rate 
and open market sales.  
In 2008 the inflation pressure was remaining, caused by nonmonetary factors which made the 
central bank’s task harder. It was compounded by economy’s slowdown. Thus the central bank 
had difficult task of curbing the high inflation and at the same time prevent serious downturn in 
the country. The price stability for the National Bank of the Kyrgyz Republic was the dominant 
task since the annual CPI was reaching the 30 percent level by mid of 2008. So, The National 
Bank of the Kyrgyzstan kept the monetary policy tight, issuing notes and selling treasury bills 
and bonds. At the same time support of the economy was provided by fiscal spending.  
Coordinated measures of the central bank and the government of the country resulted in reducing 
inflation level to 20 percent by the end of the year.  
In 2009 inflation pressure diminished. Nevertheless the situation change in 2010 negatively in 
output and prices, caused by negative socio-political environment in the country. Conducting the 
monetary policy for the Bank of Kyrgyzstan was complicated by the combination of the effects 
of domestic political instability and price shocks in the external markets. Measures of monetary 
policy were aimed at ensuring the liquidity of the banking system in order to avoid recession in 
the first half of the year. But the price shocks in the food markets in the second half of the year 
increased inflationary pressures considerably. Under these conditions the National Bank took the 
steps to tighten monetary policy in order to limit the monetary component of inflation.  
In 2011 situation in the country improved after a difficult previous period. However high 
inflation risks remained, which explained the continued tight monetary policy. The 
implementation of monetary policy was complicated by the growth of government spending, 
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high budget deficits and unbalanced distribution of budget expenditures during the fiscal year. 
The money supply during the year provided mainly by the fiscal sector and credit growth to the 
economy. In order to control the influence of monetary factors on inflation the National Bank of 
the Kyrgyz Republic increased the volume of sterilization operations. At the end the favorable 
price situation in the world commodity markets and tight monetary policy contributed to a 
slowdown in CPI growth in the second half of 2011. In general, the 2011 inflation rate was 5.7 
percent. 
4. LITERATURE REVIEW  
The empirical literature on inflation is large for both advanced and developing economies. As a 
large number of the empirical studies on the inflation and econometric techniques being used, I 
will focuses only on those papers for the transition economies, or small and developing countries.  
Most of the studies use the cointegration approach in studying the inflation determinants, which 
allows studying several sources of inflation simultaneously.1  However this study uses simple 
lagged regression model, testing several sources of the price changes, thus the studying 
econometric approach used in the previous studies is not the main purpose of the literature 
review.    
Among the studies on modeling inflation, the study by Loungani and Swagel (2001) were one of 
the first scholars, who were interested in the understanding inflation in developing countries. In 
their work “Sources of Inflation in Developing Countries” they tried to find the main factors 
which drive inflation in developing countries (Swagel, Sources of Inflation in Developing 
Countries 2001). The authors presented stylized facts about inflation behavior in specific 
                                                 
1 Empirical studies usually concentrate on particular source of inflation, where the so-called structural models are 
used. 
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developing countries, focusing primarily on the relationship between the exchange rate regime 
and the inflation. The main findings of the paper is that money growth and exchange rate 
changes are the factors typically related to fiscal influences and they are more important in 
countries with floating exchange rate regimes. In developing countries with fixed exchange rate 
regimes inertial factors are proved to be the dominant in inflation process. 
The next study gives more detailed and extended factors of inflation in developing countries. 
Asel Isakova (2007), alumni of  the Charles University (Czech Republic) on her research 
“Modeling and Forecasting Inflation in Developing Countries” investigates the inflationary 
processes in developing economies in the Central Asia and, in particularly, in the Kyrgyz 
Republic. Three groups of inflation sources were studied: the cost-pushed inflation, monetary 
inflation and imported inflation. The result of the study showed that such factors as past history 
of inflation, depreciation of the currency, Central Bank’s repo rate, petroleum prices were the 
resultant explanatory variables of the variation in inflation rate (Isakova 2007).   
Similar study was conducted on inflation in Ukraine. Lissovolik (2003), analyzes the factors of 
inflation in Ukraine during the period from 1993 to 2002 through applying cointegration analysis 
and error-correction modeling. The same as in the previous mentioned research his analysis was 
based on three hypothesis of inflation determination: excess money supply, foreign inflation and 
cost-push inflation. By testing on the existence of the long-run cointegration relationships using 
the Johansen procedure for the sectoral VARs, a structural inflation function as an equilibrium 
error correction model was established. The long-run money demand, purchasing power parity 
and mark-up relationships were found to be the main determinant of the price rise, while in the 
short-run inflation inertia, money supply, wages were the main sources of inflation (Lissovolik 
2003). 
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Determinants of inflation can be different from country to country, apart from the traditional 
ones,  suggested by  theory. For example, in Tidiane Kinda’s working paper (2011) the results of 
the model showed that the main (significant) determinants of inflation in Chad were rainfall, 
foreign prices, exchange rate fluctuations and fiscal spending (Kinda 2011). Tidiane Kinda used 
the single-equation model along with the structural VAR model. Herewith rainfall shocks and 
changes in foreign prices affect inflation during six quarters. Changes in public spending and the 
nominal exchange rate have effect on the price changed within three and four quarters, 
respectively. A single-equation model was used to reduce the risk of a parameterized VAR 
model. Because of the small number of observations in the study, the author used the approach 
widely used to help interpret the interactions between short-run and long-run variables (Juselius 
1992); (Diouf 2007). The approach consists in first estimating the long-run equilibrium in each 
market (money market and external market) using sectoral Vector error correction models. The 
deviations from the long-run equilibrium (the error correction terms) are then integrated into a 
short-run model to specify a single-equation inflation model. 
Golinelli and Orsi (2002) studied the inflation processes in three new EU member countries: the 
Czech Republic, Hungary and Poland. These three countries were chosen based on their 
historico-economic similarity. All of them were in Soviet Union before and have undergone 
major systemic changes during the transition to a market economy (Orsi 2002). The importance 
of this study for my thesis is explained by the fact that they experienced high inflation episodes 
during the years of transition as Kyrgyz Republic did. The authors in modeling inflation behavior 
in the countries use the multivariate VAR approach, grouping together those determinants that 
belong to main inflation theories: cost pushed inflation, foreign prices and exchange rates, and 
excess money. Further, a vector equilibrium correction model specification is used which 
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enabled to capture short-term dynamics by including stationary variables and past imbalances 
(the “gaps” detected by previous cointegrated relationships). 
In terms of the econometric models used in forecasting inflation, the VAR model is the most 
popular one. Nevertheless the findings of the analyzing the accuracy of several models for 
inflation by Warsaw School of Economics and National Bank of Poland showed that VAR does 
not show the best accuracy.  In the study the authors compared forecast accuracy of dynamic 
factor models with three competitive models: univariate autoregressive model, VAR model and 
the model with leading indicator from the business survey. The model was specified on monthly 
data from February 1998 to April 2007, while model parameters and factors were estimated 
using the principal components method. The results confirm that for a one- and three- month 
horizon the forecasts obtained from the factor model have smaller mean square error than 
forecasts based on the competitive models: an autoregressive model, a model with a leading 
indicator and a small VAR model. The advantage of the factor model was more noticeable in the 
case of one-month ahead forecasts. Thus the resulting finding of the article was that the dynamic 
factor model is the most accurate in inflation forecasting. 
5. METHODOLOGY AND DATA 
Data Description 
In this chapter a simple inflation model for Kyrgyzstan is being derived using regression and 
VAR models. The variables used in the model were based on different theories on inflation and 
the approaches of the other studies on the developing economies. Analysis of the factors, 
influencing price changes shows that in general all of them can be grouped in to four blocks:  
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a) From the demand-side, explained by persistent increase in prices caused by the excess 
demand; 
b) Supply shocks, in other words cost-push inﬂation, as a result of output shocks, currency 
depreciation, rise in wages, changes in tax policy, price shocks from inputs markets; 
c) Inertia (inflation expectations, sticky wages and prices) and institutional factors.  
Thus in the model these three blocks of factors are being combined, and the following variables 
are to be used: inflation rate as a dependent variable, exchange rate of Som to US dollar, real 
GDP, URALS oil price, wheat price and monetary base. The variables were chosen based on the 
fact that the country is open and highly import-dependent, which makes it vulnerable to external 
shocks. The other characteristic for the economy is that considerable part of petroleum products 
is imported, which is the main input for the agricultural sector. Agriculture is one of the main 
industries in the economy with about 20% in GDP structure2. Therefore it is assumed that the 
changes in oil prices have impact on domestic price changes. Furthermore about 90% of 
imported oil products are from Russia3, for that reason URALS oil price will be used4 for the 
estimation of the oil price changes on inflation in the country. The reason of adding wheat price 
as a variable is that it is one of the main consumer products in the country, and the considerable 
part of it is being imported. 
The empirical analysis on the transition economies show that the room for monetary policy in 
making impact on inflation is restricted: from either monetary aggregates or interest rates5 .  In 
the case of the Kyrgyz Republic imported goods in the consumer’s basket, used for computing 
                                                 
2 “Bulletin”, March 2012, National Bank of the Kyrgyz Republic’s, www.nbkr.kg  (National Bank of the Kyrgyz 
Republic 2015) 
3 “Trade balance” report, 2011, National Bank of the Kyrgyz Republic’s, www.nbkr.kg (National Bank of the 
Kyrgyz Republic 2014) 
4  “Brand used as a basis for pricing for the Russian export oil mixture” (www.wikipedia.org n.d.) 
5  Kim, 2001; Kuijs, 2002 
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CPI, compound for more than 50%6. Therefore, there is significant effect of the foreign prices 
through import of goods, and the so-called “imported’ inflation can be an important factor for 
domestic prices. Since 1993 when Kyrgyzstan introduced its own currency, and the floating 
exchange rate regime was set. For the small open economy, mostly experiencing negative trade 
balance it is hard to maintain the stability of the currency, as the Central bank’s foreign reserves 
are highly constrained. As a result the currency fluctuations are broad and common. This can be 
one of the sources of the price changes in the country through imported goods prices, via so 
called “pass-through” effect.  
As financial market and institutions are not developed, the main part of transactions is held in 
cash. The share of cash in M2X (broad money) is 60%, in this sense for estimation of money 
supply the monetary base is considered to be the most appropriate.  
The data used in the model is monthly, from January 2000 till December 2014 and 7 
observations (January-July 2015) were reserved to be used to compare with the forecast results.  
To unify the used data and avoid the problem with non-stationarity the growth rates for the 
independent variables were used instead of absolute numbers7. To be sure that all the variables 
are stationary, the unit root test with intercept was conducted to determine if the series were 
integrated either of order one I(1) or more. To do so the Augmented Dickey-Fuller (ADF) test 
was applied. The test was carried out first with a constant, then a constant and a trend. The 
number of lags needed to eradicate autocorrelation at the 5% significance level using the LM test 
was two lags.  
                                                 
6 National Statistic Committee of the Kyrgyz Republic www.stat.kg  (National Statistic Committee of the Kyrgyz 
Republic n.d.) 
7 Growth rates were estimated on year to year change basis. 
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Unit Root test outputs 
Table 1. Augmented Dickey-Fuller test statistic (CPI) 
 
Table 2. Augmented Dickey-Fuller test statistic (GDP) 
 
Table 3. Augmented Dickey-Fuller test statistic (MB) 
 
 
 
 
Intercept Only Intercept and trend None
t-statistic (p-value) t-statistic (p-value) t-statistic (p-value)
ADF -20.72505 
(0.0000)
-20.74405 
(0.0000)
-20.68412 
(0.0000)
1% -3.438454 -3.969785 -2.567911
5% -2.865007 -3.415551 -1.941227
10% -2.568671 -3.130011 -1.616428
Coefficient -0.708705 -0.710063 -0.706276
Critical Values
Intercept Only Intercept and trend None
t-statistic (p-value) t-statistic (p-value) t-statistic (p-value)
ADF -22.29176 (0.0000) -22.28056 (0.0000) -22.27364 (0.0001)
1% -3.438454 -3.969785 -2.567911
5% -2.865007 -3.415551 -1.941227
10% -2.568671 -3.130011 -1.616428
Coefficient -0.778329 -0.778427 -0.776825
Critical Values
Intercept Only Intercept and trend None
t-statistic (p-value) t-statistic (p-value) t-statistic (p-value)
ADF -20.74564 -20.75405 -20.88412
0.0000 0.0000 0.0000
1% -3.448454 -3.969785 -2.567911
5% -2.765007 -3.415551 -1.941227
10% -2.568671 -3.130011 -1.616428
Coefficient -0.718705 -0.720063 -0.716276
Critical Values
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Table 4. Augmented Dickey-Fuller test statistic (Oil Price) 
 
Table 5. Augmented Dickey-Fuller test statistic (Wheat Price) 
 
Granger Causality test 
To investigate the relationship between inflation and the independent variables Granger causality 
test was applied. Granger causality test is usually used to test statistically significant relationship 
between the variables and to establish the direction of their relationship. As the Granger 
Causality Test result’s accuracy depends on the numbers of lags applied, different number of 
lags were used.  
 
 
 
 
 
Intercept Only Intercept and trend None
t-statistic (p-value) t-statistic (p-value) t-statistic (p-value)
ADF -20.75564 -20.75405 -20.88412
0.0000 0.0000 0.0000
1% -3.448454 -3.968785 -2.565911
5% -2.765007 -3.415551 -1.9541227
10% -2.568671 -3.130011 -1.616428
Coefficient -0.728705 -0.710063 -0.736276
Critical Values
Intercept Only Intercept and trend None
t-statistic (p-value) t-statistic (p-value) t-statistic (p-value)
ADF -20.75564 -20.75405 -20.88412
0.0000 0.0000 0.0000
1% -3.448454 -3.968785 -2.562234
5% -2.765007 -3.415551 -1.9541227
10% -2.568671 -3.130011 -1.616428
Coefficient -0.758705 -0.730063 -0.756276
Critical Values
21 
 
 
 
Table 6. Granger Causality test results  
 
The results of the test show statistically significant evidence that all variables cause the dynamics 
of inflation. The dynamics of inflation and monetary base, GDP, oil and wheat prices have one-
way causal relationship, which is seen from second to thirteen’s lag, while exchange rate and 
CPI have noticeable mutual influence of the variables on each other.  
Regression model 
Now we can run the regression analysis, using OLS method.  The model specification is given by: 
inflt = β1 + β2ert  + β3oilt + β4mbt+ β5gdpt +β6wheatt + εt                       (1) 
where: β - coefficient, infl-inflation rate, er – annual growth rate of exchange rate, oil - annual 
growth rate of oil price, mb – annual growth rate of monetary base, gdp – annual growth rate of 
real GDP of the country, wheat – annual growth rate of wheat price and  ε – error term. 
 
 
 
 
 Null Hypothesis: Obs F‐Statistic Prob. 
 INFL does not Granger Cause PRATE 213 0.89601 0.4098
WHEAT_P does not Granger Cause INFL 5.95455 0.0031
 INFL does not Granger Cause OIL 213 1.09914 0.3351
 OIL does not Granger Cause INFL 0.66031 0.5178
 INFL does not Granger Cause MB 213 2.72726 0.0677
 MB does not Granger Cause INFL 8.72802 0.0002
 GDP does not Granger Cause INFL 213 1.18156 0.3089
 INFL does not Granger Cause GDP 11.9723 0.0000
 ER does not Granger Cause INFL 213 14.3684 0.0000
 INFL does not Granger Cause ER 3.68275 0.0268
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Table 7. The results of regression analysis: 
 
Analysis of estimated regression output showed low value of the Durbin-Watson statistic, the 
indicator of serial correlation in residuals. Detection and correction of autocorrelation part is 
necessary in a sense that serial correlation in the residuals leads to incorrect estimates of the 
standard errors, and invalid statistical inference for the coefficients of the equation. Therefore, to 
check the equation for serial correlation in the residuals Breusch-Godfrey test was used, which 
showed the existence of autocorrelation. Lag lengths were selected by sequentially using t-test 
beginning with reasonably large lag length, ending with the one with appropriate p-value. 
Therefore, the regression model was modified, adding the lagged variables of dependent and all 
independent variables, to take into account the serial correlation:  
Infl_sa = β1 + β2pdl(er_sa(-1),2,2,3)+ β3pdl(oil_sa(-5),5,2,3) + β4 pdl (mb_sa(-10),3,2,3) + β5 
pdl(gdp_sa(-13),4,2,3) +β6 pdl(wheat_sa(-1),3,2,3)+ar(1)+ar(2) + ε                             (2) 
  where:                                   
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cpi_sa – seasonally adjusted CPI growth rate 
PDL01_wheat_sa - seasonally adjusted wheat prices growth rate 
PDL02_oil_sa- seasonally adjusted oil price growth rate 
PDL03_er_sa - seasonally adjusted exchange rate growth rate 
PDL04_mb_sa - seasonally adjusted monetary base growth rate 
PDL05_gdp_sa - seasonally adjusted real GDP growth rate 
ar(1) (2)  – can be interpreted as inflation expectations 
c – constant 
Table 8. The results of regression analysis: 
 
Dependent Variable: DL_C_CPI_SA  
Method: Least Squares   
Date: 07/27/15   Time: 21:59  
Sample: 2000M01 2014M12   
Included observations: 179  
Convergence achieved after 15 iterations 
Variable Coefficient  Std. Error t-Statistic Prob.   
C -1.066853  2.679767 -0.398114 0.6910 
PDL01 0.017833  0.005532 3.223454 0.0015 
PDL02 0.006948  0.003139 2.213106 0.0282 
PDL03 0.131016  0.035554 3.685045 0.0003 
PDL04 0.043464  0.018827 2.308624 0.0222 
PDL05 0.008837  0.003901 2.265447 0.0247 
AR(1) 1.363995  0.070703 19.29184 0.0000 
AR(2) -0.428868  0.071671 -5.983821 0.0000 
R-squared 0.964141  Mean dependent var 8.050385 
Adjusted R-squared 0.962673  S.D. dependent var 7.040043 
S.E. of regression 1.360150  Akaike info criterion 3.496731 
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Sum squared resid 316.3516  Schwarz criterion 3.639184 
Log likelihood -304.9574  Hannan-Quinn criter. 3.554494 
F-statistic 656.8093  Durbin-Watson stat 2.054369 
Prob(F-statistic) 0.000000     
As we can see the estimated value of the Durbin-Watson is greater than the coefficient of 
determination and is bigger than "2" (which indicates the absence of autocorrelation). The other 
parameters of the equation also look statistically significant. 
VAR Model 
Further, to show inflation persistence, the paper applies a vector autoregression model (VAR), 
which evaluates the effect and the persistence of shocks in independent variables on inflation. To 
do this end, we run a VAR model as follows: 
Xt = A(L) Xt-6 , Xt = [infl, er, oil, gdp, mb],                                       (3) 
In this model Akaike information criterion was used to choose the optimal lag length of two.   
Then we conduct the impulse response to see the effects of shocks in the independent variables 
to inflation. Impulse responses trace out the response of current and future values of variable (in 
this case it is inflation) to a one-unit increase in the value of one of the VAR errors, assuming 
that this error returns to zero in subsequent periods and that all other errors are equal to zero8. 
Figure 1. Impulse Response   
                                                 
8 Journal of Economic Perspectives—Volume 15, Number 4—Fall 2001, Vector Autoregressions 
James H. Stock and Mark W. Watson, p. 106. (Watson 2001) 
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6. RESULTS 
The lagged model was run to see which of the chosen indicators are significant for determining 
the price changes in the country.  The Table 8. shows the result of the model estimates. All the 
variables in the model show significance for the dependent variable’s changing. The lagged 
values of inflation appeared to be an important factor that explains inflation. Thus, the value of 
previous month’s inflation can be significant determinant of the current inflation level, showing 
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the inertia in inflation behavior. In other words, about .9 percent in 1 percent change in the prices 
is caused by the previous month inflation. The other significant explanatory variable was the 
lagged nominal exchange rate. Depreciation of the domestic currency will affect the increase in 
prices with the time lag of a month. Intuition behind time lag in adjusting the prices to the 
currency changes is that it takes little time for producers or importers to adjust to the currency 
movements.  Though it depends if the depreciation is considered to be relatively permanent or 
temporary. In case when the depreciation is due to seasonal or temporary factors prices usually 
do not react, and when the exchange rate rises for longer period prices adjust. However 
according to the model the response of the prices to the monetary base is relatively longer; one 
percent increase in the money supply (M0) will raise the prices by .04 percent in about a year. In 
the reality this lag can be longer. M0 takes the largest share in the money structure in the country, 
for which the Central Bank has direct power to influence. This implies that increase of money 
supply either by decreasing the policy rate, reserve requirements or open market purchases 
increase the aggregate price in eleven months lag. Though through which channels it affects is 
still questionable, as the transmission mechanism in the country is in the process of studying. 
Increase in economic activity by a percent affects price growth by .05 percent with eight months 
delay.  Oil and wheat prices also appeared to be statistically significant variable as it was 
assumed. Based on the model estimations the change in the wheat prices has immediate effect on 
the domestic prices. Accordingly, one percent increase in oil price leads to .01 percent increase 
in the domestic prices in the next month. At the same time, it takes about five months for prices 
to adjust in case of change in oil prices.   
Impulse responses using the VAR model showed the significant response to shocks in the 
variables (Figure 1), which were identified by means of Cholesky Decomposition test.  
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Thus, shock in current month’s inflation raises inflation next three months, after which the 
influence decreases. Moreover the highest impact is observable in the second month. A nominal 
depreciation of the local currency increases inflation during 12 months following the 
depreciation. It has its highest effect with a lag of three months, though single-equation model 
predicted one month lag. An increase in oil prices also pushes up inflation during first ten 
months, after which it gradually decreases. The impact of increased oil prices on inflation is at its 
maximum between three and fifth months, contradicting the results of the regression model 
(according to which the raise in the oil prices had its effect with time lag of eleven months). 
Increase in money supply has effect on inflation with longer lag. An increase in real GDP also 
boosts inflation during fifteen month period. The impact is at its maximum at the twelfth month, 
after that, it decreases gradually until it becomes insignificant in the twenty sevenths month.  
7. CONCLUSION 
The paper analyzed the factors of inflation in Kyrgyzstan. The analysis was based on a lagged 
regression model. The designed model suggested that the money supply, GDP and the lagged 
inflation are domestic determinants of inflation and crude oil and wheat prices and exchange rate 
were chosen as indicators of foreign price. The findings showed that change in wheat prices 
reflected in change in the domestic prices the next month. Inflation is usually regarded as 
monetary phenomenon in the long run but not in the short run. In other words, other short-term 
factors such as exchange rate, oil prices, even growth rate are the main drivers of the short-term 
fluctuations of inflation, but in the long-run, money is the most important determinant. 
 Impulse responses from VAR showed that it is also the case in Kyrgyzstan. That is, the variance 
decomposition results showed that the variance of inflation is attributable to other factors in the 
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short run such as inflation expectations, exchange rate, oil price, economic growth fluctuations. 
However, the contribution of money is increasing over time. Whereas with GDP and exchange 
rate it takes about a year to change the price level in the country. Furthermore, there is inertial 
component in inflation in Kyrgyzstan, which implies that monetary policy should be orientated 
to structural issues, which affect the expectational relationship between past and future.  
The model results show that monetary component in inflation is small in the short run, which 
gradually increases over time, fitting economic theory. Therefore room for the central bank’s 
monetary policy in the short run is also little. In this sense short run anti-inflationary policy 
should be conducted in tight cooperation with governmental policies, oriented to mitigating the 
dependency on the foreign prices. This requires structural changes in the economy in general, 
meaning establishment of domestic production of main food, which will increase export and 
lessening dependency on foreign intermediates.   
 
 
 
 
 
 
29 
 
 
 
8. BIBLIOGRAPHY 
Akaike, Hirotugu. “A new look at the statistical model identification.” IEEE Transactions on 
Automatic Control, no. 6 (1974): 716–75. 
Al-Eyd, Ali Amaglobeli and Shukurov, Bahrom and Sumlinski, Mariusz “Global Food Proce 
Inflation and Policy Responses in Central Asia” International Monetary Fund. 2012  
Ayat, Leila, and Peter Burridge. “Unit root tests in the presence of uncertainty about the non-
stochastic trend.” Journal of Econometrics 95, no. 1 (2000): 71-100. 
Bollerslev, Tim.  “Generalized autoregressive conditional heteroskedasticity.” Journal of 
Econometrics 31, no.3 (1986): 305–27. 
Brodsky B. E. “Inflation and economic growth in Russia: sources and mechanisms of the model” 
Economic Journal HSE no. 2, 1997 
Bruno, Michael, and Easterly, William “Inflation and Growth: In Search of a Stable  
            Relationship” (1996) 
Diouf. "Long-run and short-run variables." 2007. 
Elder, John, and Peter E. Kennedy. “Testing for Unit Roots: What Should Students Be Taught?”  
           The Journal of Economic Education 32, no. 2 (2001): 137-46. 
E. Zhumadilov, A. Kozubekov. Analysis of the relationship between the dynamics of inflation 
and economic growth in Kyrgyzstan. Bishkek, 2013. 
Erasmus Alna, Samuel and Ahiakpor, Ferdinand "ARIMA (autoregressive integrated moving   
            average approach to predicting inflation in Ghana" Journal of Economics abd   
            International Finance Vol 3(5): p 328-336  
EViews 7 User’s Guide I. Quantitative Micro Software, 2012a: 1-686. 
30 
 
 
 
EViews 7 User’s Guide II. Quantitative Micro Software, 2012b: 1-822. 
Fischer, Stanely and Sahay, Ratna and Vegh, Carlos "Modern Hyper- and High Inflations" 
International Monetary Fund. 2002 
Isakova, Asel. "Modeling and Forecasting Inflation in Developing Countries." 2007. 
Juselius. "Interactions between short-run and long-run variables." 1992. 
Kinda, Tidiane. "Determinants of Inflation in Chad." 2011. 
Laughlin, J. Laurence. "Cost-Push Inflation." Journal of Political Economy, 1909: 178. 
Lissovolik. "Factors of inflation in Ukraine." 2003. 
"National Bank of the Kyrgyz Republic." December 2014. 
http://www.nbkr.kg/index1.jsp?item=138&lang=RUS. 
"National Bank of the Kyrgyz Republic." www.nbkr.kg. March 2015. 
http://www.nbkr.kg/index1.jsp?item=137&lang=RUS. 
"National Statistic Committee of the Kyrgyz Republic." www.stat.kg. n.d. 
http://www.stat.kg/en/publications/uroven-zhizni-naseleniya-kyrgyzskoj-respubliki/. 
Orsi, Golinelli and. "Inflation in Czech Republic, Hungary and Poland." 2002. 
Roman, Mogilevsky, and Anara, Omorova "Development Strategies to Achieve the MDGs in  
          the Kyrgyz Republic" Center for Social and Economic Research in Kyrgyzstan. 2011 
Sims, Christopher A. “Macroeconomics and Reality.” Econometrica 48, no. 1 (1980): 1-48. 
STATA Time Series Reference Manual Release 12, College Station, TX: STATA Press, 2011. 
31 
 
 
 
Stock, James H. «Vector Autoregressions.» Journal of Economic Perspectives, 2001: 106. 
Swagel, Loungani and. Sources of Inflation in Developing Countries. 2001. 
Watson, James H. Stock W. «Vector Autoregressions.» Journal of Economic Perspectives, 
2001:106. 
"www.wikipedia.org." www.wikipedia.org. n.d. 
"www.wikipedia.org." n.d. https://en.wikipedia.org/wiki/Urals_oil. 
“World Development Indicators database.” World Bank. 
http://databank.worldbank.org/databank/download/GDP.pdf. 
 
  
